Synthesis of (±)-1a HI
Reagents and conditions: (a) 2-chloro-1,3-dimethyl-1,3,2-diazaphosphorane (3), i-Pr 2 EtN, toluene, then CbzN 3 , 0 °C to rt, 95% (2 steps); (b) PdCl 2 , Et 3 SiH, Et 3 N, CH 2 Cl 2 , reflux, 89%; (c) PCl 5 , i-Pr 2 EtN, CH 2 Cl 2 , 0 °C to rt, 48% (containing small amount of impurities); (d) NaI, TMSCl, CH 3 CN, 50 °C, 20%. Boc = tert-butoxycarbonyl, Cbz = benzyloxycarbonyl, TMS = trimethylsilyl.
2-(Benzyloxycarbonylamino)-2-(2-tert-butoxycarbonyl-1-phenylhydrazinyl)-1,3-dimethy-1,3,2 -diazaphospholidin-2-ium chloride (4): To a mixture of N-Boc-phenylhydrazine (2) 1 (312 mg, 1.5 mmol) and i-Pr 2 EtN (1.3 mL, 7.5 mmol) in toluene (15 mL) at 0 °C was added 2-chloro-1,3-dimethyl-1,3,2-diazaphosphorane (3) 2 (290 mg, 1.9 mmol). The reaction mixture was gradually warmed to room temperature and stirred for 2 hours. Then, to the mixture was added CbzN 3 3 (337 mg, 1.9 mmol) at room temperature and the mixture was stirred for 12 hours at room temperature. The reaction was quenched with sat. aq. NH 4 Cl and the aqueous layer was extracted with CH 2 Cl 2 . The combined organic layer was washed with brine, dried over Na 2 SO 4 , and concentrated under reduced pressure after filtration. The residual was purified by flash column chromatography (silica gel, elution with hexanes to hexanes/EtOAc = 5/1 to 1/1) to give the product 4 in 95% yield as a colorless oil; 1 H NMR (400 MHz, CDCl 3 ): 1.41 (9H, s), 2.63 (6H, d, J = 9.9 Hz), 2.95-3.30 (4H, m), 5.08 (2H, s), 7.14 (1H, t, J = 7.2 Hz), 7.25-7.70 (11H, m); 13 C NMR (CDCl 3 , 100.5 MHz): 27.3, 30.7 (d, J = 4.7 Hz), 46.4 (d, J = 13.4 Hz), 66.4, 79.9, 122.6, 124.5, 126.6, 126.9, 127.3, 127.9, 136.9, 142.8 (d, J = 13.4 Hz), 155.8, 159.9 (d, J = 4.7 (±)-1a HI: To a solution of 6 (593 mg, 0.80 mmol) and NaI (719 mg, 4.8 mmol) in CH 3 CN (4 mL) was added TMSCl (609 L, 4.8 mmol) at room temperature and the reaction mixture was stirred for 48 hours at 50 ºC. Then, the reaction mixture was filtered through a plug of Celite eluting with CH 2 Cl 2 . To the filtrate was added water and the aqueous layer was extracted with CH 2 Cl 2 . The combined organic layer was dried over Na 2 SO 4 and concentrated under reduced pressure after S4 filtration. The residual crude product was purified by flash column chromatography (silica gel, elution with hexanes to CH 2 Cl 2 /MeOH = 45/1 to 25/1). To the obtained product was added AcOEt (300 L) and the mixture was stirred for 2 hours at room temperature. Then, the mixture was filtrated to give the (±)-1a HI in 20% yield as a white solid. After exchanging the counter anion from iodide to tetrafluoroborate using sodium tetrafluoroborate, the each enantiomer of (±)-1a HBF 4 was observed in the separated peaks using analytical HPLC equipped with a Daicel CHIRALPAK IB (MeOH/diethylamine = 100/0.1, 1.0 mL/min, 240 nm, 40 °C (Benzyloxycarbonylamino)(2-(tert-butoxycarbonyl)-1-phenylhydrazinyl)di(pyrrolidin-1-yl)ph osphonium chloride (7): To a mixture of PCl 3 (305 L, 3.5 mmol) and Et 3 N (1.0 mL, 7.2 mmol) in toluene (10 mL) at 0 °C was added pyrrolidine (574 L, 7.0 mmol) slowly. The reaction mixture was stirred for 2 hours at 0 °C. After filtration, the mixture was concentrated under reduced pressure. The residual crude was added slowly to a solution of N-Boc-phenylhydrazine (2) (729 mg, 3.5 mmol) and Et 3 N (2.0 mL, 14 mmol) in toluene (35 mL) at 0 °C. The reaction mixture was stirred for 2 hours at 0 °C. Then, to the mixture was added CbzN 3 (744 mg, 4.2 mmol) at room temperature and the mixture was stirred for 12 hours. The reaction was quenched with sat. aq. NH 4 Cl and the aqueous layer was extracted with toluene. The combined organic layer was washed with brine, dried over Na 2 SO 4 , and concentrated under reduced pressure after filtration. The residual crude product was purified by flash column chromatography (silica gel, elution with hexanes to hexanes/EtOAc = 2/1) to give the product 7 in 35% yield (3 steps) as a colorless oil 
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Amino(2-(tert-butoxycarbonyl)-1-phenylhydrazinyl)di(pyrrolidin-1-yl)phosphonium chloride (8):
To a solution of 7 (846 mg, 1.5 mmol) and PdCl 2 (41 mg, 0.23 mmol) in CH 2 Cl 2 (10 mL) at room temperature was added Et 3 N (146 L, 1.05 mmol) and Et 3 SiH (958 L, 6.0 mmol). The mixture was refluxed for 2 hours. Then, the reaction mixture was filtered through a plug of Celite eluting with CH 2 Cl 2. To the filtrate was added 1N HCl aq. and the aqueous layer was extracted with CH 2 Cl 2 . The combined organic layer was dried over Na 2 SO 4 . After removal of solvent, hexane and Et 2 O was added to the residual crude product. The mixture was stirred for 5 hours at room temperature. Then, the mixture was filtrated to give the product 8 in 95% yield as a white solid; 1 H NMR (CDCl 3 , 600 
2-(Aminodi(pyrrolidin-1-yl)phosphonio)-2-phenylhydrazin-1-ium dibromide (9):
To a solution of 8 (645 mg, 1.5 mmol) in MeOH (7.4 mL) was added 47% HBr aq. (407 L, 7.5 mmol) at room temperature. The mixture was stirred for 5 hours at 50 ºC. Then, the reaction mixture was concentrated to remove toluene and water. CH 3 CN was added to the residual crude product and the mixture was stirred for 7 hours at room temperature. Then, the mixture was filtrated to give the product 9 in 90% yield as a white solid; 1 H NMR (CD 3 OD, 600 3377, 3280, 3176, 3075, 2969, 2879, 2819, 2692, 2592, 1622, 1586, 1551, 1501, 1456, 1266, 1209, 1134, 1096, 1035, 985, 914, 865, 768, 695, 541, 486 (±)-1b HCl: To a solution of 9 (182 mg, 0.40 mmol) and DBU (269 L, 1.8 mmol) in CH 2 Cl 2 (2.7 mL) was added a solution of PCl 5 (46 mg, 0.22 mmol) in CH 2 Cl 2 (1.3 mL) at -60 ºC over 5 minutes and the mixture was stirred for 18 hours at -60 ºC. The reaction was quenched with sat. aq. NH 4 Cl and the aqueous layer were extracted with CH 2 Cl 2 . The combined organic layer was dried over Na 2 SO 4 and concentrated under reduced pressure after filtration. The residue was washed with acetone/hexane = 3:2 (880 L) and filtered to give the (±)-1b HCl in 45% yield as a white solid. One enantiomer was isolated by HPLC equipped with a Daicel CHIRALPAK IB S7 (MeOH/diethylamine = 100/0.1, 1.0 mL/min, 240 nm, 40 °C): 29.9 (isolated), 33.5 min.; (P)- 3727, 3707, 3626, 3594, 3424, 2973, 2876, 1595, 1488, 1259, 1212, 1102, 1022, 938 3. Structure Determination of (±)-1a HI by X-Ray Crystallographic Analysis (±)-1a HI was recrystallized from acetone/hexane to give a clear needle crystal. The structure of (±)-1a HI was determined by X-ray crystallographic analysis. CCDC 964338 contains the crystallographic data of this compound. The data can be obtained free of charge from The Cambridge Crystallographic Data Center via www.ccdc.cam.ac.uk/data_request/cif. 4. Structure Determination of (P)-(+)-1b HBr by X-Ray Crystallographic Analysis
Since the preparation of X-ray grade single crystal of (+)-1b·HCl was unsuccessful, we exchanged the counter anion from chloride to bromide using potassium bromide. 
